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shape [10] or color and space [11] , etc, by some comparison methods to abstract the features of various images as the basis for image retrieval, so that the image of the maximum similarity can be found out.
Besides, whether the size of image data will cause network jam during data transfer and the space required for saving the image data are also problems; therefore, the image data should be compressed. The so-called image compression is reducing the redundancy of image data, including psychological, inter-image pixel and code redundancy, and leaving over the data that we are interested in. JPEG is the image compression standard that are adopted most widely at present, and the newly constituted JPEG2000 will be the standard format for image compression in the coming 21s` century. Recently, Cheng [12] proposed a retrieval method aiming at the uncompressed and compressed JPEG or the Wavelet Transformed image. Extension of the previous researches, in this paper, we not only proposed a novel image retrieval scheme suitable for various image format including BMP, JPEG and JPEG2000, but also made retrieval aiming at the whole similar compressed medical image set to find out the features of image that can represent the whole image set; herein, the users only have to find out which set that the image belongs to before he compare which image it is. The objective that we hoped to achieve is the image retrieval system that can reduce the quantity of image data and computation, and enhance the correctness and effectiveness of image access and retrieval.
As shown in Fig. 1 , this paper presents a contentbased image retrieval strategy, in expectation of finding out the features of shape and texture from all the compressed data; therefore, a composite image retrieval scheme is built as the model for retrieval of the similar compressed medical image set, which extracts the features image from the medical images of different format in the whole set to represent the original image and then finds out the features of shape and texture from the feature image for comparison. From the experimental results, it is proved that the proposed method can effectively complete the task of image retrieval.
The remainder of this paper is organized as below. Section 2 illustrates the proposed image retrieval strategy, which describes how to classify the images into the corresponding sets according to their correlation coefficients. The method to extract the texture and shape feature of a feature image is also included in this section. The experimental results are shown in Section 3. Finally, the conclusion is given in Section 4. 
IMAGE RETRIEVAL STRATEGY
In this paper, the major retrieval data are the similar medical image sets; most of these images are the simple combination of object and background. Therefore, on consideration of the above objectives and the practical application, we designed an image retrieval strategy, which made retrieval of the medical image separately aiming at the whole set of different formats including uncompressed and compressed JPEG or JPEG2000 using texture and shape features extracted from medical images. The flowchart of the retrieval strategy is shown in Fig. 1. 
Classification Method of Similar Images
Taking the medical image as an example, when taking CT and MRI scanning, it usually takes tens of pieces once. If the inter-distance between the adjacent images is too large, the difference between them will be too large and they cannot be considered as similar images; therefore, we defined a simple criterion to classify the images. That is, based on the statistic relation of images, we can calculate their correlation coefficient and assign each image to its corresponding category.
Supposing there are two pieces of image data, which are A= (a,,a2.... a) and B= (b,,b2.... b) separately, therefore the linear correlation coefficient of the two images is written as Eq.(1).
(1)
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Herein, am and bm represent the average value of A and B data sets, respectively; S is the total pixel number of an image. In order to make it convenient for observation and avoid producing negatives, we replaced rA,B with r2A,B. Therefore, if the two images are very similar, r2A,Bwill tend towards 1; on the contrary, if the two images have no relativity, r2A,B nearly equals to 0.
Supposing there is a set of successive medical images I" I2, the correlation coefficients between I, and I2, I, andI,...l, and I;+, are calculated; if the correlation coefficient is smaller than a certain threshold, we will classify the images from I, to I; as the same category. Then the correlation coefficients between I;,, and Ij+2, I;,, and I;+3...I;+, and Ik are calculated; if the correlation coefficient between I;+, and Ik+, is smaller than a certain threshold, the images from I;+, to Ik are classified as the same category; accordingly, the images can be classified correctly.
Representing the Whole Image Set with Centroid Image
The so-called Centroid Method [13] extracts the pixels in the same position of each image of an image set and sorts them in order; thus the centroid image of the similar image set can be found out. The Centroid Method but not Average method is adopted because it can avoid the effect caused by huge variation of the gray level among the images in an image set; In other words, it can remove the extreme gray value due to the noise. Fig. 2 shows the flowchart of Centroid Method.
Representing Images of Different Formats with Feature Image
Because the computation of feature information for the whole image set is too huge, in order to reduce the computation of these image features, we attempt to replace the whole set of images by a feature image without affecting the retrieval accuracy. At the same time the feature image can be sorted out from images of different formats, including compressed and uncompressed images, then the image features of the feature image is recorded as the retrieval index. Various image formats used in this approach are described as below: 
Origin al Image (BMP)
The image with BMP format is first divided into blocks of 8 x 8 pixels, and the average value of the blocks is calculated as a pixel of the feature image. That is, we reduce a 512*512 to a 64*64 feature image. The detailed formula is expressed as Eq. (2).
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FIm n =61 10,8m +i,8n +j 4 i-o j=o (2) where Flm,n represents the pixel of coordinate (m,n) in the feature image, 01 represents the original image.
Compressed Image (JPEG)
The image with JPEG format is also divided into blocks in advance and Discrete Cosine Transform (DCT) are performed to these blocks. The DC coefficient and AC coefficient of these blocks after DCT are then coded separately; therefore, DC coefficient can be adopted as the representative image during image retrieval. In order to make the feature image found out from JPEG similar with that found out from original BMP image, we multiply the DC coefficient of number (m, n) block of the image by (1/8) plus 128, i.e., [(1/8) • FIm,n(0,0)+128], 128 is added back because it is subtracted from the image in JPEG compression as displacement. In short, the JPEG format image is divided into 8*8 blocks and the calculation step is summarized as below.
Supposing Fm,n(x, y) is the value of number (m, n) block of the image after Fast Fourier Transform, therefore DC coefficient is Fm,n(0,0), among which N=8. In order to achieve the goal that the feature image obtained from images with various formats should be as same as possible, the derivation of the feature image APPLICATIONS, BASIS & COMMUNICATIONS from a compressed image (JPEG2000) is described herer. It is known that the message will be multiplied by 2' when it is made number i step two-dimensional Wavelet Transform. Therefore, in order to find out the representative image from JPEG2000 similar with that from the original image, we divide 2' from LLi of number (m, n) block plus displacement (DC), so that we can get the approximate average value of the image using Eq. (4).
FImn= 2L;+DC

(4)
Shape-based Feature Extraction
Here, we uses Fixed-Resolution format for shape representation and derive the required shape features. The details of the extraction step are described as below.
Step 1: Divide the image into isometric blocks that contain N x N pixels.
Step 2: Judge whether there are over p % (p is between 1100) pixels greater than a certain critical value in each block; if it is true, the index of this block will be set to 1, if it is not, it will be set to 0.
Step 3: Judge whether the shapes of the two objects are similar; comparing the block index produced in step 2, if they are different, then add 1 to the result; the smaller result represents that the shapes are more similar. In short, the decision rule is shown as below:
Extracting Image Features from the Feature Image
In order to find out the feature that is sufficient to represent the whole set of image, first we analyze the content characteristic of image and extract the characteristics of its shape and texture, etc, and then combine these two features for later retrieval task. 
Texture-based Feature Extraction
F ,n(i,j) =1
if IIFm,n(i,j)>N2.p%,
where Si represents the i step wavelet coefficient, i =1,2,3.
Standard deviation
6= ff6s,(x,Y)I-Mj2dxdy
The feature vector is then obtained from the mean and standard deviation as follows 
(7)
For example: An image with 256 x 256 pixels, if N equals to 32, the image is divided into 8 x 8 blocks, each block contains 32 x 32 pixels; if N equals to 16, the image is divided into 16 x 16 blocks, each block contains 16 x 16 pixels. Therefore, if there are more blocks, in spite of more data quantity, more specific object shape can be recorded and the resolution is higher. Fig. 3 is an example to illustrate the concept of shape representation using Fixed-Resolution format.
After the feature vector of image is obtained, the distance between image I, and I2 is calculated. 
EXPERIMENTAL RESULTS AND PERFORMANCE EVALUATION
In the experiment, a medical image database, which consists of MRI images and CT images of human body partially obtained from Chang Gung Memorial Hospital, are employed. Six examples of the test images are shown in Fig. 4 . More specifically, MRI images include the six principal parts of human body; each part has several similar image sets, totaled to 580 pieces; and the resolution of each image is 256 27-(a) (b) No SEEM nnn n nM _n x 256 pixels with 8 bits/pixels. We classify the whole set of images into 145 sets, each has 4 slices, by using their correlation coefficients. The element of this MRI image database is illustrated as follow:
The other source of the used image database is CT images. Each of CT images has 256 x 256 pixels with 8 bits/pixels, including a set of head images with 49 slices and a set of chest images with 15 slices.
To evaluate the performance of the proposed scheme for image retrieval, we use the common used factor, i.e. Precision and Recall, to represent the retrieval accuracy.
Supposing the retrieval image is one of the images stored in the database, we define the accuracy to be 100% if the first candidate image provided by the system is just the desired image; otherwise, the accuracy is 0%. Consequently, we want to know the percentage of times that the images are correctly retrieved in the total retrieval times. Based on this concept, the factor Precision is defined as Eq. (9). Precision = (Times that the images are correctly retrieved/ Total retrieval times) x 100% (9) Similarly, supposing there are N candidate images similar with the retrieval image in the database, the socalled similarity with the retrieval image means their corresponding correlation coefficients are greater than a certain critical value. Here, we define the factor Recall to be the percentage of the candidate images similar with the retrieval image in the first N candidate image. The formula is expressed as Eq. (10). Recall =(Number of retrieved similar image pieces /Number of total similar image pieces) x 100% (10) Using these images of the medical image database described as above, we evaluate the performance of proposed scheme and the experimental results are APPLICATIONS, BASIS & COMMUNICATIONS shown in Table 1-5. Comparing Table 1 and Table 2 , we can find the retrieval accuracy is better while the texture feature extracted from the feature image. Besides, we added the noises ranging from±8,±16 and ±32, which are produced at random, to the retrieved images; the retrieval accuracy is shown as Tables 3-5; It is obvious that the similar images can be effectively retrieved by the features of shape and texture.
In summary, the experimental results show that retrieval accuracy using both shape and texture is better than only using one. Clearly, the performance of the proposed method is fast and efficient for medical image retrieval task 4 . CONCLUSIONS Different from the traditional image retrieval system that retrieves the single piece of static image one by one, the proposed retrieval strategy finds out the centroid image of the whole set of similar medical images, and then finds out the representative image aiming at the centroid images of different formats (compressed and uncompressed) to represent the set of medical images. From the experimental results, the proposed scheme can effectively achieve the retrieval tasks no matter aiming at the whole set of compressed and uncompressed images.
The future research will further make retrieval aiming at the medical images of local illness, i.e. liver tumor, connect the image collection system, image processing work station and image database system in the hospital, and combine all the various medical diagnosis image systems in the hospital, so as to make full use of the resources. When the doctor reads the electrical patient record, he can also read the relative images to further obtain the integral data of the patient. As a result, an effective and accepted diagnosis and treat environment is created for the doctors.
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